Abstract. Culture has already played an important role in the global market. It not only affects products, but also impacts on usability evaluation methods. This project aims to examine in the established thinking aloud usability evaluation method (TA UEM), how does the evaluator build a supportive relationship and communicate effectively with the user in order to find relevant usability problems in culturally localized applications. It includes three parts, pilot study, field study and experiments, to get both qualitative data and quantitative data. From this project, we hope to find an effective way to structure our TA UEM methodology to capture or be sensitive towards the mental models and ways of thinking in different cultural groups. 
Introduction
With the advent of globalization and IT revolution, we can no longer overlook the aspect of culture in the design of user interfaces and products. In order to capture global markets, the products and software must be tested in target cultures to make sure that they are acceptable and suitable for people's cultural characteristics. But some previous studies have found that culture not only influences the products or interface design, but also the design methods used in building interfaces [1] . The PhD project will examine the cultural effects on thinking aloud usability testing. Thinking aloud usability testing method has been extensively applied in industry to evaluate a system's prototypes of different levels of fidelity [2] . The primary goal of a usability test is to find a list of usability problems from evaluators' observations and analysis of users' verbal and non-verbal behavior; thus, the relationship between the evaluator and user is very important for finding accurate usability problems. Tamler [3] suggested establishing a trusting and supportive relationship in order to make the users honestly disclose their thoughts and feelings.
During usability testing, representative users are required to complete preestablished tasks by using the system. This measurement is largely related to specific users and specific tasks. However, people differ across regional, linguistic and country boundaries; therefore, if the evaluator and user have different cultural backgrounds, they may be strongly influenced by their local cultural perspective, perception and cognition, so the interaction and communication between them may be different from those who are from the same culture. Since usability testing involves human-human interaction, the evaluator and user's cultural background must be considered, or else there may be a misunderstanding between them. Therefore, how to build an effective relationship in the usability test has become a key issue in crosscultural usability testing.
Although the thinking aloud usability test is generally thought to be an effective and successful technique [4] , practitioners do not conform to the theoretical basis of the thinking aloud method in the industrial area which was described by Ericsson and Simon [5] . Therefore, Boren and Ramey [5] proposed speech communication theory as a theoretical basis for thinking aloud in usability testing, focusing on evaluator-test user communication. In my PhD project, I also want to examine how the two thinking aloud approaches are used in cross cultural usability testing. From our pilot study, we found that it might be better to follow Ericsson and Simon's approach to do the thinking aloud for foreign evaluators, since they may not be certain what the critical issue is that needs to be probed. In order not to influence the users and get more accurate information, the better way is to interrupt them less and avoid false leading. On the other hand, it might be better to follow the communication approach proposed by Boren and Ramey for native evaluators. Although we have such hypotheses, it is not confirmed by previous researches. This research will try to find what is the effective approach applied in the local and foreign culture in order to find the critical and accurate usability problems of the culturally localized application.
Research Question
In the established thinking aloud usability evaluation method (TA UEM), how does the evaluator build a supportive relationship and communicate effectively with the user in order to find relevant usability problems in culturally localized applications?
The research question is divided into three sub-questions: 1. Do users produce different thinking aloud protocols when they are with a native or foreign evaluator during the usability test?
2. How are the two thinking aloud approaches (Ericsson and Simon's approach and Boren and Ramey's approach) applied in cross-cultural usability testing? What is the effective approach for local evaluator and what is the effective approach for foreign evaluator? 3. How do we structure our TA UEM methodology to capture or be sensitive towards the mental models and ways of thinking in different cultural groups?
Culture Theory
The PhD project will be primarily based on Nisbett's culture theory [6, 7] . His theory focuses on the cognition and perception differences; for example, people from western countries and eastern countries will be different in causal attribution, categorization, and attention to the context vs. salient object [8] . This theory is more relevant to usability testing because thinking aloud usability evaluation methodology asks users to work on typical tasks and to verbalize their task performance and thought process [9] . The whole process involves users' cognition and perception characteristics. The results of the usability test, i.e., usability problems, which are found by the evaluators, are also involved in the evaluators' cognition and perception of the whole test process. When cultural differences exist between the evaluator and test user, some usability problems might be masked, instead of being uncovered. In my study, temporarily, I define culture as an integrated pattern of local practice knowledge, cognition, and behavior, which is both a result and process of interacting with the environment and society. This project involves three countries: Denmark, India and China. Because Denmark is a western country, and it can also represent the type of society for which usability testing methodology was developed. China is a typical eastern country and India is a multicultural and multilingual country.
4
Main Factors in Cross-Cultural Usability Testing
Evaluator and User's Cultural Background
Cultural background needs to be considered since users from different cultures may not be influenced to the same degree when they are with a foreign evaluator. Northern European culture is a typical task-focus culture [10] , which means that users in those countries may not be influenced when the evaluator is from another country since they pay more attention to the task, not the evaluator. While East Asian culture and Indian culture are socio-emotional relational orientation cultures [10] , users in these countries may be influenced more when they are with a foreign evaluator, since the users' effort and attention are directed towards the interpersonal climate of the situation. For example, a study done by Vatrapu and Pérez-Quiñones [1] shows that Indian users who were with a foreign evaluator did not talk as freely as those who were with a local evaluator when testing a localized website. But this may not be the case for Danish users. In our future study, we will use foreign evaluators in India, China and Denmark to see whether the effect degree is the same in different cultures.
The Application/Software/Interface Being Tested
The requirement of an evaluator's cultural background is also related to the application or product which is tested in the target culture. There are two approaches to design products for international markets: globalization and localization [11] . "Globalization seeks to make products general enough to work everywhere and localization seeks to create custom versions for each locale" [11,p.158] . If testing a localized application which adapts specific cultural elements for a specific target culture, the results of the usability test may be more related to the evaluator and user's cultural background. Since usually the purpose of doing usability testing in different culture is to see whether this application is accepted by the target culture, which is the localization process, in the PhD research, I still use culturally localized application/software.
Evaluator Effect
The influence of culture on usability testing may also be derived from another factor called Evaluator Effect: the total number of usability problems found will depend upon the knowledge and experience of the evaluator and the number of evaluators [4] . The evaluator effect indicates that even in one culture, evaluators with different experience will find different usability problems. The effect may be much more significant when the evaluators are from two different cultures, since they do not even have the same cultural background. Even though they are both very qualified and professional, their cognitive process and knowledge cannot be the same, which may be a strong impact factor on cross cultural usability testing. In a cross-cultural usability test, how can we minimize the evaluator effect which is derived from culture? It is very hard to change the foreign evaluator's cognitive process, but it may be much easier to increase his/her knowledge related to the culturally localized application. The foreign evaluator does not need to master all the target cultural knowledge, because it is impossible. But he can get some important information just related to this application. Maybe he/she needs to know the background, using habits and some related culture features of the application in the target culture, which will be very helpful for them to understand and communicate with the users in the usability test.
Methodology
In my PhD project, I will do both field study and experiments to collect both quantitative and qualitative data. Before the field study, we did pilot studies of experiments to collect data in lab conditions in Denmark, India and China, in order to get a general idea of the communication and relation models in the three countries.
Then we did field study in order to examine in the industrial area, how the evaluators do the test and the relation and communication between evaluator and test user in the three countries. Next, I will design some experiments to create a comparable condition to explore the effective relation and communication pattern between foreign/local evaluator and test user.
Field Study
We conduct field observation in order to find the cultural difference in usability testing in Denmark, India and China. We have finished the field study in India and China and also did one study in Denmark. Maybe we will have one or two more field studies in Denmark. In the field studies which we have done, we went to the companies which did the usability test, and observed their tests. Until now, we have observed one company in Denmark, one in India and five companies in China. In each company, we did field observation with video cameras of thinking aloud usability test sessions and afterwards interviewed the evaluators, test users and the usability department manager to get more deep information. We used three observer/interviewers: a Dane, an Indian and a Chinese. I will analyze the data in my PhD thesis.
Experiments
Since methods of experimental design and data analysis contribute more general enterprise of science [12] , I will do a series of experiments in Denmark, China and India to figure out such issues: 1. Get a general knowledge of thinking aloud usability testing in Denmark, India and China, and a general knowledge of thinking aloud usability testing facilitated by local and foreign evaluator. 2. Examine the two thinking aloud approaches used in cross-cultural usability testing. 3. Investigate whether training could act as the effective way to structure our TA UEM methodology to capture or be sensitive towards the mental models and ways of thinking in different cultural group. Application: Culturally localized application.
Variables:
1. Culture: Denmark, India and China. 2. The evaluator and user from the same culture or from different culture. 3. The thinking aloud approach (Boren and Ramey or Ericsson and Simon's approach) that the evaluator follows. 4. The related cultural knowledge that the local and foreign evaluator mastered about the application. 5. Foreign evaluators being trained or not with the target cultural knowledge related to the culturally localized application. Dependent variables: The number and type of usability problems found by evaluators (severe vs. non-severe usability problems, and shared vs. unique usability problems), suggestions, positive comments, negative comments and culturally related comments which are made by the users.
Conclusion
This project aims to investigate the cultural influence on usability testing from an empirical and theoretical viewpoint. Using foreign evaluator may be much more convenient and less costly in some situation. For example, a Chinese company hopes to extend their products in Denmark. It may be more effective to get feedback to the designers and less costly if using their own usability professionals to do the test in Denmark instead of employing a Danish usability professional. Considering the crosscultural cost-benefit analyses, it is worth to do the research of how to use a foreign evaluator conducts the usability test in the target country. From my PhD research, I hope to design a new and more effective thinking aloud usability test with less cultural bias for the global market. Besides, this study can also contribute to further understanding of how the two thinking aloud approaches applied in cross-cultural usability testing.
